In recent years, the problem of city waterlogging is increasing with the constant expansion of the scale of urban construction and the speed of urbanization continues to accelerate, the construction of the sponge city has received great attention in the world. There are more and more domestic and abroad research on permeable pavement, but it still lacks a wide range of practical applications. This requires us to strengthen the construction of the sponge city and the study of a new sponge road, so as to reduce the loss caused by urban flooding. This paper analyzes the domestic and abroad research and application on porous pavement, and puts forward the sponge road under the concept of sponge city should combine with new type permeable pavement, design a reasonable drainage structure.
INTRODUCTION
In recent years, many provinces and cities have been attacked by heavy rains since the flood season, Shanghai, Guangzhou, Chongqing, Nanjing, Wuhan and other big cities have suffered from waterlogging disaster. A large number of ecological environment has been seriously damaged reports, urban road surface filled up with the rainwater seriously, people's daily life and property safety were in endanger. A heavy rain attacked Guangzhou in May 10th, 2016, the rain on the street was over the knees, driving was like boating, the whole city was flooded. Actually, city waterlogging is caused by two reasons, one is design defects of urban drainage pipe network; the other is that the surface of the modern city is covered by the impervious steel ________________________ structure and the asphalt concrete pavement gradually, which barrier to the exchange of natural rainwater and groundwater, in that way, rainwater just can flow into the sewer through the drainage ditch, it will increase the burden of urban drainage pipe network under the situation of strong rainfall, and later it will cause urban waterlogging.
April 2014, in an important speech on the protection of water safety, Jin-Ping Xi pointed out that to build a scientific and rational layout of the city should base on the resources and environment carrying capacity; reduce the interference and damage to the natural environment as far as possible, make the use of land, water, energy resources conservation and intensification. He also emphasised on solving the problems of urban water shortage, we must to comply with nature, build up "sponge city" that construction of natural accumulation, penetration of natural and purification of natural [1] . August 2015, Nanjing Municipal People's Political Consultative Conference proposed that "Building sponge roads, building an ecological city".
RESEARCH PROGRESS OF DOMESTIC AND ABROAD FOREIGN RESEARCH OVERVIEW
In order to solve the serious problems of Urban Road Waterlogging in heavy rain weather and reduce the drainage pressure of urban drainage pipe network, Americans put forward the concept of water permeable road for the first time. From 1960s, The Franklin Institute Research Laboratories began to study the permeable pavement. The traditional pavement are generally composed of dense graded mix of impervious which means hardened pavement, while permeable pavement allowed the rainwater penetrate into the internal surface by the voids of permeable material. In 1970s, a water permeable pavement was built in Philadelphia. The pavement material adopts open graded asphalt mixture material which chooses the single skeleton particle as the main material, less fine aggregate, void ratio is greater than 15%. The pavement structure comprises a filter layer and a graded material base layer. In order to manage rainwater that infiltrate into the ground they also set up water storage layer. However the problem of the gap of the pavement structure surface layer is very easy to be blocked by had not been a large range of applications [2] . In the eighties of the 20th century, the invention of geotextile that between laying on the subgrade and subbase interface solved the problem of the fine particle blocking structure surface layer gap well. Cahill Associates Environmental Engineering Company paved a lot of water permeable pavement which is only suitable for intermediate and light levels, mainly used in public entrance road, parking road, sidewalks, commercial and entertainment plaza, school playground, etc. [3] [4] At present, the United States has more than 30 years of theoretical and practical experience in the study of permeable pavement, and the technology is more mature than domestic.
Large porous asphalt pavement is a road which used large pore open graded asphalt mixture as the material, was originally built in Germany in 1960. In 1980s, with the emergence of the urban environment, Germany began to realize that if the rain can not flow through the surface into the ground normally, it will lead to waterlogging and city heat island effect, the survival of the city will face serious problems. Therefore, design of surface permeability has important significance to improve the environment quality and the safety of people's life. So Freiburg has taken the lead in the country to transform the hardened ground into a permeable pavement, including sidewalks, bike lanes, commercial and entertainment plaza, parking lot, yard ground and street ground. In 1991, the German formulated official technical guidelines 'Construction technical proposal of water permeable asphalt mixture' [5] .
In the 70's, the irrigation of trees in the park of France needs a lot of water resources. In order to improve the problem of resources waste of human and water, the idea of a water permeable pavement was proposed in France [6] , used large pores of the road to let the rainwater to infiltrate the underground water supplement, in order to achieve the purpose of irrigation of trees. At the beginning of 1970s, they started to construct the porous asphalt pavement. And then, from the beginning of 1977, comprehensive pavement structure system and extensive application research was started [19] . Prior to 1988, the permeable asphalt pavement in France was paved only on the highway, from 1989 onwards, it was also applied to the national highway, provincial highway, road and other city fast track level.
Large porous permeable pavement has good water permeability, but the strength of the road is not lasting enough, so in 1970 the United States began a large-scale use of water permeable concrete pavement in Florida. This road surface has good drainage and durability compared to other roads, in the initial trial period is widely used in the parking lot and low bearing capacity of the road. 1990, in order to make much heavier rain permeate the ground rapidly, the Florida water management unit launched Stormwater Rehabilitation Project. In the Bath Club Concourse they implemented using the permeable concrete pavement without fine aggregate, the thickness of the pavement is about 20.32cm, and the porosity is 20% [7] .
Japan is surrounded by the sea and influenced by oceanic climate, perennially rainy. But its large amount of groundwater extraction causes the ground to sink. In 1973, the Japanese began to use of permeable concrete pavement construction, in the early 1990s, the government implemented the "Rain Infiltration Plan" vigorously [8] . They began to study the permeability of asphalt pavement and lay test sections in 2000, five years later they organized and formulated the technical standard for permeable road [9] . After that, the research results of the pavement of the permeable concrete were applied to the low bearing surface, such as the park and the small area of the sidewalk, open car park, the school playground, good water permeability and color pavement. It was not only beneficial to the ecological environment, but also added to the artistic beauty [10] .
DOMESTIC RESEARCH OVERVIEW
In our country, the time of permeable pavement research is not long, the theoretical and practical experience is relatively short. But in recent years, many provinces and cities in the heavy rain area suffered from flood disaster, which threatened people's daily life and the safety of life and property seriously. This situation has received great attention from the relevant departments of the state. The construction of the sponge city is significant and meaningful, and the exploration of the sponge road is also developing rapidly.
In the 70s of the 20th century, a large number of ancient villages and ancient buildings have been destroyed. Therefore, Beijing Gardens Bureau studied a kind of brick with water permeability and air permeability characteristics, laying in the Royal Garden of the open square and on the road. In 2004, Beijing made five different districts into stormwater and flood control and utilization demonstration area, collected rainwater from the square, the road, the courtyard through the method of paving the permeable pavement, used for greening irrigation household toilets and roads and residential areas. In 2005, Shenyang used jade, marble and other natural materials paved permeable pavement in the Expo Park main entrance plaza and environment-friendly park and it has a good effective [11] . The application of permeable materials has been widely studied in China, but there is little research on the drainage system. In 2006, a test road with permeable material was built in a whole sections of Guangzhou, designed and adopted a more systematic drainage structure. Part of the rainwater collected through a comprehensive drainage system and used for road surface water and green irrigation [12] . The wide application of permeable pavement is in the first phase of the Shanghai New International Expo Center in 2010, mainly used in the square and nonmotorized vehicles. In January 2016, the first parking lot pavement of Wuhan sponge concrete pavement was tested, the rainfall was adjusted by the rainstorm model, water was infiltrated into the pores of the sponge road surface, and drained through the water storage well and the drain pipe, 10 minutes later the surface of the sponge road was dry quickly, the rate of water permeability is higher than the national standard 20% [13] .
In 2004, in order to alleviate the urban waterlogging and heat island effect, Liang Huo carried out experimental study on the material of the system of the permeable concrete pavement with the theory method by filling package. He put forward reasonable pavement bearing strength through the design of the pressure mould to the concrete structure strength test. He also simulated the natural environment in sunlight and ventilation conditions, analyzed the situation of heat dissipation and water seepage of permeable concrete pavement, and compared the porosity of various materials, obtained the relationship equation which can be used to evaluate the pavement noise reduction capability [14] .
Yan-Bin Guan had an experimental and theoretical research on the porous asphalt pavement based on the permeability mechanism and structure design in 2008 [15] . He established the mathematical model and network model of rainwater infiltration process, thought the maximum particle size of aggregate through asphalt mixture. Combined the expression of effective porosity, the seepage quantity and structure design parameters of porous asphalt pavement were calculated, and a new type of section structure was designed. The reference model is provided for reducing the water accumulation in the urban road surface.
In 2015 Bao-Xing Qiu said that the goal of the sponge city is to allow the city to adapt the changes of the environment and natural disasters. At present, the sponge road not only requires the rapid drainage of rainwater, but also to take into account the recycling of water. In the transformation of the city's open-air car park, square, the time of the road, in order to maximize the retention of rainwater, it was required that establish rainwater storage system by laying of permeable pavement, such as the storage tank of groundwater and rainwater storage sink type square [16] .
In 2016, Hua Wang studied the influence of rainfall on runoff pollutant through the characteristics of municipal roads stormwater runoff in the <Construction of Municipal Road in the Sponge City>. And the layout of the municipal road drainage system was put forward in the pavement, green belt, road edge stone, rain water outlet and side ditch. The study found that the impact of LID on the development of municipal road technology can not only solve the problem of road stormwater runoff, and can also improve the city's water ecosystem furthermore, to achieve the goal of building a sponge city [17] .
SUMMARY
There are many researches on the permeable pavement in foreign countries, and the scope of implementation is relatively wide. The research experience and application examples of the permeable pavement in our country are insufficient, and there is a lack of uniform standards in the design and construction. At domestic and abroad on the research status of permeable pavement, pavement bearing strength is low, the big pore is easy to plug, the road drainage water storage system is not perfect; however, a large number of theoretical and experimental research provides a very important research foundation for the construction of sponge road in the future.
The sponge road construction project needs to consider the direction of rainwater collection in the aspects of theory research, planning, design and construction, construct the new situation of rainwater recycling utilization. In this case, we should draw lessons from the research and application experience of the domestic and foreign advanced water permeable pavement and urban drainage system, design a set of perfect sponge road construction standard. It is of great practical significance to provide a comfortable and safe driving environment, to realize the rain water return to the underground and to prevent the occurrence of urban flood. In order to achieve the best effect of sponge road construction, we can combine with practical engineering design and implementation, make a comprehensive utilization of the permeable pavement paving, green belt, overflow, infiltration pipe, seepage wells, reservoir, and other technology in the future.
